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(57) Abstract 

Compounds represented by genera! 
formula (1) or pharmaceutical^ acceptable 
salts thereof, wherein each symbol is as defined 
in the specification. The compounds (1) and 




pharmaceutical^ acceptable salts thereof act H> N— - (Alk) r "~R (1) 

selectively on cannabinoid receptors, in II ! I H § 



particular, peripheral receptors and exhibit 
excellent immunosuppressive, anti- 
inflammatory, antiallergic and nephritis- 
treating effects with little side effects on the 
central system. Thus, they are useful as 
agonists and antagonists to cannabinoid 
receptors (in particular, the peripheral ones), immunosuppressants, anti-inflammatory agents, antiallergic agents and remedies for nephritis. 
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4fSM#bfc&tcK/M£33®U zK (600ml) W^>:SfSi^ = 
1 : 1 (600ml) &iD*T#i£bfc 0 3kl*^*iJ-> :»8if;i/= 1 : 1 (600ml) 

igUfc^mu i®5«[*firj ? *tti/-c&«bfe«gii*5Sibfc»©5l**«tt 

h*£#vfi*fi#$)!R (117g) tbtflfc, 31fcbfc*£li£lirfc>H*T4-^ 
6 h O- 3 -^>f;i/t*^>X7;i/rt h'&Ufi^^ (90.1g) 
ilbTfffc (&l#S8)o 
##0>J2 (i2H) 

##0|J lT-f#^nfc4-^ h*v- 2-n hP- 3 -'<>?-JWJpi/'<>X7 
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^kF (2.213g) ftx*y-;i, (22ml) fcig#U (9.34g) 
ft^O*, 4^P^Jp^M^bfe 0 Sl6«ftj!KJfrU ISfllfcft**^ h U £ A*** 
fttox., r;P*U»*fcLfcfts »ixf;v (50ml) T'ttffibfco #fl|JB&*IE* 
««H-HJSAT?S£*U «*SI«5»J«x 3tt&lfiEftttU &e>ftfc»£ft 
^iJ*WD?f^7^- (n-^*1J-> :»&x*-;i/=5 : 1) T'*§MU 
2-7U-4-/h^ri'-3-^>WJri'^>X7;i'TkF (1.675g) ft 
fffc ($1#JH). 
##0J3 (i3l§) 

7 -pt h3r'>- 2 1 , 2 - vt HP^yiJ > 

-3-*;psK>R ^-^i/x^^ 

^rtF (1.675g) fth;i>^> (16ml) fciglWU uOMtVD^Ifj;^^ 
(2.40ml), E (1.04ml), $111 (80ml) ftJn*, ^rS12 0°CT"2 

*«f* (1600ml) £Jn**r«UB£#fRbfcgL 7kSfth;Ux> (30ml) Tfttiffib 

P*;bA : Rs»x?-;u = 1:1) T'MSIU 7 h 2 -tf*V- 8 
>^;i/^-^r^-l, HD^y y >- 3 X^i/xayjw 

(251mg) ftfUfc (^l#ra) 0 
##$14 (i4I§) 

7 h=^>- 2 -*^rV- 8 1 , 2 -S?fc h*D*y »J > 

-3-#;b#>^ 

##^J3T*^e>nfe7 2-^-^rV-8-^>^;i/^^i/- 1 , 2 
-yt h'D^y ij >- 3 Xf;vxxr^ (240mg) ftp<*y-;i/ 
(7ml), 7k (3ml) fcjgfJBU zkM^h'^A (120ml) ftiPx., ^ST* 1 . 5 
RBBliffbfe. U a*«fcin*.Kfc«rt:u S8xf;b (20ml) 

SHU 7 - * b*}'- 2 8 -^>^;i/2l-^>- 1 , 2 - 5* t Kd* 
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;';>-3-«>g (228ml) *mtz (^2#^) e 
UfaM 1 

7 h^ri/- 2 -:**V- 8 -^>^)l^^->- 1 , 2-^b b'D*y 'J > 
-3-£;i/*>^ (2-h* U^>-4-^;bx^;i/) 75 h" 

#%0iJ4T-ff e,tifc7 b*v-2-;**V-8--^>?-;i/*^>- 1, 2 
-S?t KD^y >J >- 3 -£;i/#>^ (30.0mg) t2-t 'Ji/*>-4-^;i/xf 
;i/T*> (36.0mg) - t h*D^r^^>\/ h UT^-;i/7k» (17.3mg) £ 

(2ml) tcigHU 1 -x?-;b- 3 - (3-S? 

/f;i/7*;7DW) tDlXiH = K£K (24.5mg) Sii^^TT-JP^fco 
^ST" 5l$ligflt#^ ccPSj&jgrStg^x^ (3ml) i:iaffiJ^^7K^^ h U 
t?2**.mm (3ml) £An*Tlr$Ul£#&tL*:gL *^«^^7KM^ h U t> U 

^7^- (£nn*;i/A : p<*y-;u=2 5:1) 5fflu«t5C h£ J; 
*)1 b^>- 2 -tf^rV- 8 -^y^^^r'y- 1 , 2 - i> h Kn*y >J > 
-3-7j;i/tf>$ (2-t'Ji;>-4-^H^) 7^ h* (35mg) Sife^ 
MitLXmtz (^3#b^) 0 
IWJ 2 

7-* h*^-2-**V-8-^>^;i':*^> - 1, 2-^h h*ndpyj> 
-3-#;i/#>$ (4-7^M>i'^) 7* ^ K 

7-/ b**>- 2 -t#V- 8 -^V^**^- 1, 2-$>t >J> 
-3 C2-4-7^7x-;v) x*;iO 7$ K 
^&B0>J4 

7-p< h=^>- 2 -**v-8-^>^;i/*^>- 1 , 2-yt b*n*y u> 
-3-737l/**>$ (4-7U7x^) 7U' ttftg 

M=£a3-4(3^-r 0 
sums* 

(I) Binding assay (in vitro) 
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«l*i±x ti^i-MJ^ (CB 1) RXfJtiffiM (CB 2) l/t7^-0 

k 7~9mi^) 0 Ai2 4^7"i/-hci$ {>mmmfr : 5 Ous/m 

Is KfflM : 1 x 1 0 7 c e 1 1 s/ml), ««»J#> K (( 3 H) Win5 
5212-2, 2nM) av*«»W in55212-2 XtttttMfcRfciDjU 
'Wi^®^3 O'CT-9 B$MflgOD^4 6 C-e3 6 0^0^- 
i/3>bfco Assay buffer |± N Mi!® 0 . 2%BSA£^&50m 

M T r i a miti* fl$§lM<Di§£0 . 2%B S A£#tr 5 0 mM Tris- 
HBSSSffl^.-O+a > 3 >^TgL 7 ^ (Packard, Unif ilter 
2 4GF/B) T-3jiU &m$-&tz scintilation solution (Packard, 
Microsint-20) £fln;i> tf>7;b©Mt*t££ji£b£ (Packard, Top count A9912V) e 
^^^6<3lg^-iijifiJfi©Wi n 5 5 2 1 2- 2 ( 1 #M) £2iQ;i £ Z t izX Off, 

5oi^*»> dfth C 3 HD Win 5 5 2 1 2 - 2 ©K dfi^^fe^RcDK i 

Cin *7^_>m??ifr;v (in vivo) 
lifted d y v»i7^(6-83ii^>)^fflv^fe 0 ^S©iS4H^^©^aS^IJ^U(Unicol, 
Prethysumometer TK-101X 2 B^g^ U — 7*4 Mzfeffi. Lfc«tfrffe-&&£ 1 

^IRLTffl^fc (DMS0©g$|^S{il%) o 
±iBKK CIX CIO OHS***5t^fo 
JUT £M#J0J £ fr\ d ft fclSjes ft S 4> ©Tftt&^o 

( a ) l Ofb^-t) 1 0 g 
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(b) 9L« 

(c) F') : tD3 > >f>7'> 

(d) *;i/^>^?-;i/t;i/D-^th'ji)A 

(e) *^:p'J 



5 0 g 
1 5 g 
4 4 g 
lg 



(a), (bX (c) <D±Ms RV (d) 03Og^«^U 
»ffc&fr5o £©Sm*fc:l 4g© (d) Wig© (e) £}gl§rU 
H9Jfct5ifctJ:^ HOmgO (a) ££*f 1 0 0 01 
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*1 



mm 



1H NMR (8 ) ppm 



MS 



CHO 




CDC13,300MHz 

9.80(lH,s) 

7.64(lH,dJ=8.6Hz) 

7.09(lH,dJ=8.6Hz) 

4.11(2H,U=6.6Hz) 

3.99(3H,s) 

1.60-i.80(2H,m) 

1.28-1.47(4H.m) 

0.92(3H.U=7.1Hz) 



FAB+ 
268 

[M+H+] (80) 
198 (100) 



CHO 



MeO 




CDC13 ,300MHz 

9.52(lH,s) 

7.22(lH,dJ=9.0Hz) 

6.90(lH,dJ=9.0Hz) 

4.41(2H,U=6.9Hz) 

3.97(3H,s) 

2.0-2.3(2H,bs) 

1.7-1.9(2Hjn) 

1.3-1.5(4H,m) 

0.92(3H t U=7.2Hz) 



FAB+ 

238 [M+H+] 
(100) 



MeO 




CDC13.300MHZ 

9.04(lh,bs) 

8.50(lH,s) 

7.36(lH,dJ=9.0Hz) 

6.88(lH.dJ=9.0Hz) 

4.13(2H,U=6.9Hz) 

3.96(3H,s) 

3.74(3H,s) 

l.7-l.9(2H,m) 

1.3-L5(4H,m) 

0.94(3H,U=7.2Hz) 



FAB+ 
320 [M+H+] 
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m2 



mm 




1H NMR ( S ) ppra 


MS 






CDa3300MHz ! 








14.00(lH,s) 


FAB+ 






9.42(lH,bs) | 


306 [M+H+] 




8.87(lH.s) 


(100) 






7.51(lH,(U=9.0Hz) 


4 




7.03(lH,dJf=9.0Hz) 

4.18(2H,tf=6.9Hz) 

4.OIOH4) 

1.7-1.8{2H,m) 

L3-lJ(4H,m) 

0.95(3H,U=6.9Hz) 
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£3 



1 

IK 


C23H27N304 


C23H27N304 


MS 
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9 O ± oo 
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To 
+ = Ci 

S ^ fiS 
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es 
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R I? • ^ ~ °i ^ °i 5 
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£4 



1 

m 

IK 


C24H29N304 


C22H25N304 
•HC! 


MS 


s 
+ 

* EE 


sis 

+ CCD 
9 vo 00 00 

On 00 »-* 


Ti 
& 


g _ 


j N N N » ^ n 
. «o c4 vr> o\ 00 >o 

g Oj ^ VO V> N N 
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p. 

55 


M XSSXS S I o 

•S i-: t t S « r* E E » 

S «a *o *^ "o — ; •* o *t 


►a j n n n 2 ^ 

2 p p q p a g g s 

I 

•a Jr **• ^ ^ ^- ^- ~ *^ 0 ~ 

5 ^ ~ °°. h r: ^ s . *s «n «? 




j p 

o o 

vi vd 
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so yo 


« 
* 


JL 

z 

o=< O < 4] 

y- { ) « 

\ zx \ 


X 

b 

0 \ » \ 
>-\ > * 

0 
0 


s 


m 





WO 99/02499 



26 



PCT/JP98/03089 



^5 





KitS (nM) 


EDjo(mg/kg:po) 


(C) 


(S) 


C/S 




i 


140 


<0.4 


>350 


0.1 


2 


700 


<0.4 


>1750 


0.04 
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1. 



-ss^ en 



R 1 W 




fl-.(Alk) r — R 



[1] 



Cit + s W&-0-, -S (0) t -, -CR 3 R 4 -, -NR 5 -s -NR 5 C 
0-s -CONR 5 -, -COO-Xtt-OCO- R 3 £TJR 4 ti|i!j-X 

t(±OXH:172rM2o^lS!j^/TN-ro) fc^U R'(i7;i/+;k 7 

i/^n7';i/^;i/X{i^^n7';i/^;i/T;i/^r;i/^^bx 1SR Mzjstt 5# 

tt* 7;i/^i/7^7 >f -;i/Xl±7;^;^;i/*-;i/tIi$ntv^l) <t < s 
R 2 ti7K^^^, —OR 6 (S*K R 6 {i7jc^JI^s t^i^k 

— ;i/T;vdr;i/ x u 7 )\,*c)i z P7;^;i/7;i/^;i/S^t«)s -NR 7 
R 8 R 7 st5R 8 ttPi-x{i^^oT^n-en7kmJi^ 7*;i/*;i/> tvi/ 

XiiR 7 i:R 8 ^^1-5^m^h-^C3*oT^7 i DT«j-;us^b-r* 

«tVN 0 )s Xtt- (CH 2 ) U .-S (0) U R 9 R"tt#*JBrPs 7fr*)\ss 

7)l>T-)l>%.lZ7)l*=.)l* s uttOX(±173rS2cDggc£. u'liOXttlJi 
S 2 fc*U i^R 2 l3*^S7k^JI^^I^<«-«{i^n^n N 

t;i/*;k T;i/*;i/7' * >\ 7^s tK^^ :r;io*>>fc;u;tf- 

;K T^;b > 7*s)]/**i/^ 7i')l3-* s *;U*:7K 7)V^)^^, 7)V*r)V 
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\±7)\/*)\s1-in:W%kZtiX^X%^'7)\>*)\' ; -CONR 10 R 11 (5$<K 
t± R 1 0 1 R 1 1 f 5 £*£ ^ J; -*g C & o T ^ d 7'J b T % 

*)i5L&'<>V>meii' Z n 7;i>*;i/£* U ^7 u 07'J -)l 

2 . -ifta: c i 



CM, -S (0) t -s -CR 3 R 4 - S — NR 6 — n — N R 6 C 

0-s -CONE 5 -, -COO-Xtt-OCO- (3+* R'aiFR^-H-X 
{i^&or^n^7k^^XI±T;i/^r;i/S N R 6 tt**E^Xtt7Ji/*;i'&> 
t(±0Xttl75S2Ofifft4^1-.) R 1, l±^^^47iS6(DT;i/^;w 
T;i/^r-;i/> T;u^r^;i/ N td— ;w 7'J- )VT)i*)i^ d7'J-jk ^t- 
D?u-;v7;i/^K *>£n:p;t/*;vxttS'£n7;i/*ji/7;u*;i/£^u 



o 




[!'] 
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nt^-rfc R 2, (±, 7*;u*;k -or 6 r'«±**jb^ n 

— NR 7 R 8 (5£rK R 7 2lVR 8 «±PI-X«±SfeoT*n*ll*5RJg^ 

;k t^I/^;!/, :p;u:Jf-;K 7S/;k 7U-;k 7'J- }i7)i*)^ ^dt 

fc«t^ XttR 7 i:R 8 ^^-rsg^^^i:-iis|(c^oT^7 ; o7 > >J-;i'S 
Bfi£LT*)«J;^oK Xtt- (CH 2 ) U .-S (0) U R 9 (5$*, R 9 \Z&mm*. 

0Xi±175M2©||$t£^ro) s^u aSER 2, t:*«-a«-sa:*n*nx 7 

7)V*)\,7%;^ 7^a 7;i/n*x 
t^>;k t^u**^ T^i/f-tfs *;u*:7K 7;i^;i/^*\ 

7'J-;k ^>7DT;i/^;i/X(i^>-tf >i^'>^D7;v^4^u ii7V- 

-hp, 7^s Twi/tfv^rs, h\ 7;i/*;i/7^ a T-^i^i/tf^x £V 
K^u^ys ;k y )in t^i^a 7^ 

^7yT?Rifc£ftTVvt*J:<, i& o 7;i/*;u±*K£, 

3. W#-0-"C&»K R l '^j^^i!t4 75M6cD7*;U^;i/T-fe^> R 2 '#7;i/ 
3^>T*&Dx R#7'J — ^Xtt'vrDT'J— * (u^t, ^7 U -Jl'&tf's 
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5. Rfc*»«7U-^7xr^ft!) N ^ D7iJ-;i/tfK'Ji?>7!fe5 
»#«4§B«©fc£&Xtt*©E£±ifgSnSffi. 

6. 7 h**>- 2 -:fr*V- 8 -s<>?-)lsjr*i/- 1 , + y 
l> >-3-5b;i/*>l? (2-Kys»-4--fM^) 7^ h\ 7-^h* 
i/- 2 -t^rv- 8 -^>^ji^^->- 1, 2-^tKn^yu>-3 

>& (4 - 7^ / 7^ b\ 7-* h^>-2-**V-8-^>f- 

;M-**>-i, l«D*y y>-3-3b;u^>K C2- (4-7U7 

I, 2-^tFD^r;iJ>-3-*;i/#>H (4-7^ 7i-jl/) TXFti* 

7 . al*H 2 75M 6 ©l^ftfr £3Btt©*b£&Xt±*©E£±im£ftS££ 

8 . 2 75M 6 m^?nfrlztm(D<h&®X&Z<Dm%i±ft®£tiZ)&Z 
Mttof&ft £ UT^W UT 5 * > ± M J 4 K l/t 7* -fttt*Xi±ttlfi*o 

9. *>tty-f Kl/^r^-tf*^*^^^ KHz 7"* 

1 0. ^^^Mt*fe5at5l<JI2 75M6©lN-rn^t3|3«©<b^tlX{i j e©g 

I I. gB^^jKB^j|fjT*$>sif#3i2^M6©^-rn^(iHa«©<b^x 
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12. ift|ft#^»5^*JS2^M6©^1"n*tlH«©fl;^«3X{±'*©E3l 
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